PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 11-1 42836 

(43)Date of publication of application : 28.05.1999 



(51 Jlnt.Cl. 




G02F 1/1335 
G02F 1/137 






(21 Application number 
(22)Date of filing : 


09-304255 
06.11.1997 


(71) Applicant 

(72) lnventor : 


: SHARP CORP 

MITSUI SEIICHI 
OKAMOTO MASAYUKI 
MINOURA KIYOSHI 





(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE AND LIQUID CRYSTAL DISPLAY 
DEVICE INTEGRATED WITH PRESSURE SENSITIVE TYPE INPUT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflection type 

liquid crystal display device of color display excellent in ^^^^■B^HH^^H to 

visibility which is a liquid crystal display device of a single- 
sheet polarizing plate system capable of making high- 
resolution display and a reflection type liquid crystal display 
device integrated with a pressure sensitive type input device. 



SOLUTION: This reflection type liquid crystal display device 
includes a first substrate 5 having light reflective electrodes, 
a second substrate 4 having transparent electrodes, a 
nematic liquid crystal layer which is held between these 
substrates 4, 5, is negative in dielectric anisotropy and twists 
with voltage impression, plural sheets of optical phase 
difference compensation plates 8, 9 arranged on the second 
substrate 4 for the incident of circularly polarized light on 
this liquid crystal layer and one sheet of the polarizing plate 
1a. In such a case, the surface of the first and second 
substrates 4, 5 are subjected approximately to a 
perpendicular alignment treatment. The natural pitch (p) of 
the liquid crystals, the thickness (d) of the liquid crystal layer and the double refractive index 
difference An of the liquid crystals are so selected as to hold 0<&verbar;d/p&verbar;<1 and 200 nm 
n*d 1200 nm. 
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[0 0 7 2] *38W*fet±. W««©f1UB&*fli±+£ 
&ffffl, oil?, Br«*ft*T»0+^*waE36S*«-e 

mzat Lfc^g-tc, i d/pisi-cfco, mskm<r> 

An*di!2 00nmi>?,1 2 00nmffc5 t $?stC 
0*L<te, 1/6 < | d/p | < l«>*#Sr»fcU 
JKAJiwy ■7 ? — v-3 > (An*d) |^3 0 0am 
8 0 0 nm<Dl&WX'&>& 0 
[0 0 7 3] ««l**tt*Kiau»*tt*JS!*Six5 

ti i 2 ofi*»e> i 7 o*, tf>o, %yug<?> y 7*— > 

3V (An*d) #500nmi'f)1 200nm(?)SSi 

0>W** 4 . Sit m«±fcKJII-f5****»«Wf«lt 

■fefrSrffl^Tfc, StSWAnliO. 0 7g&«0|£fflttfc 
^BlW^ioTH^HgT-fci?, i<^?tffl1±a>j|£A$ 

[0 0 7 4] KT. **W©±B*#fcJ:3**fflH»«r 

i >%tfe^n 1 1 lt> ±T(omm^mx\ 

1© U ^-r— >g 3 5 0 nmi^tU 1 3 5 n 
m i 2 7 0 n mC03t^4ffi^M««^ 1 tfc-f offl v tSJ 

[0 0 7 5] 12 1 (C^-rsWMffi^B^^KSSr, 
<CfP*XiBliJ:9fmLfc. *«5±ro««7.tt N TA> 

i:««©«l«*3KE*Jifl|iL-CV^ 0 m^mm(t4. 7 urn 



[0 0 7 1 ] - S2|Si: Lfci^ (5 5 0 nm) feW 

(7^^hft) ^^X.-f(C, An*dc7)|ft 50 
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[0 0 7 6] #3§PJtd<£fflT-#5Baftl||fi, i^dUf {C-g- 
L S - 2 0 3 (B&-&f&=fM±M) , SE-7511L 

( h mitmtm) y -< ? k»*mb* f s r io 

[0 0 7 7 ] SEfallgcDffiSfi, 0. 0 5~0. Uml 
*T*fcSo ElflUKroJBrtt&tfei L-Ctt, CTx.fi, *y-^ 

tSrtta^ fct>»fll&T?*>3. 20 
[0 0 7 8] ftAJfl£ttffl-C&£ffiA& L-Ctt, *»f 

CTx.fi, ZL 1—2 8 5 7, ZLI-4 7 
88, ZLI-4788-000 O /U* v'-y'^tfc 
CD §**lf5r 5. Sfc, ttA|OV$lt, 

3~1 2/tm/5S£?3; LV\ 

[0079] *-f7/wK- hSr^si-asira-r-sr t 

§5, A^7^K-^yhtLtl±, &Jn«bO*^f 
HfcftffltSr CTx.fiS-8 1 1 O/i^v 5 30 

3EHt-&£4§'a-fi, — y f> >vy 4 >( is>f/*.y— coffl 

V\, rcoj; 5 tzii^ 5vu K— h- £ LTfi, CTxfiS 
-10 11 U/u? 5?+^v*tJ8D ^/J5#ff bjxS. * 

5^/^ttdZLI-285 7S:ffll\ *^7^K-^ 
> bt LT^;^aroS-8 1 lSr^JBLfc„ ZLI — 
2 8 5 7OAn(i0. 0 7 4t'fc5<0t% Andf±3 5 40 
0 nm{::i9:*Lfc 0 rft fjCO^W^filH 9 (C^-f <fc 

stefERLfc. r:f. l 2 f4«**«>aia*fc*ffl:T?*) 

9 , 1 3 £ 1 4 ttm 1 Rt«B 2 <*>3te*£(fctli6*MHR»* 
*ftt#tfc-t?*> <0. 1 6 £ 1 7 ttti^ti&R 4 £ WR 5 

flTCfc&W 50 
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[0 0 8 0] fSftrof y^p <tfKSSI¥K>d«JtT-*>4 
d/p«M0. 3 OUKftU-Clf^Sfcft, tDfflttffi-C ' 

/WAjJ^fctK 8fiifcft5 5 0 nm«Ii£||*^l©g 
olfttdttL-C, 13 0nmi'f>140nml:$ilJjxt 
ffitiH^*>, 9l*[S1«IW*ll*i-LT2 6 5 nmfrb 2 

7 5 nmicmmznit&mmzft'o, ^nhn^t^itn 

[0 0 8 1] fcitlf, HQK^-rflSieA*^**^* 

5*X*"ItgT'fcS„ *>5v^«, ^: (4) wffiHrtT-^S 
*M 5%rofi*«-cfc5. 

[00 8 2] ±|B«)*fl:H-Cf^»$nfcK***3S««> 

SW^rottJEft^14S:^-t-^7 7^ia 1 0(c^i" o -co 

s#t^ioo%(4, *¥tt*js*Mt**fflv^rt % ma 

[0 0 8 3] 09(c^|§*^e ) , 3V£,T<£>82»lSJE 
[ o o 8 4 ] #*Jfe^fi-ei4, 7\*ls?LXm$i<Otiifa 

[0085] <ni&ftm2>mi&]&m2b ur, ±ts 
««)Eifti«ya*i6i«)*-fA««r i zojt, f&i&Jiroy* 

-T^-v-a V€r3 0 0 nm, 3t^feffi^««<i: LT 3 
ft (135nm, 270nm, 270nm) fflVfcRlt 

[00 8 6] m 3 {c^i-jSal^^eSrii^^f^SiXS 



(10) 
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ttii?T<7) T F T jgiiMf&ffl-T-V ^T'K $ *VC V ^ 

6 6 7(c««E*ixfct>«J«rfflV\ ?KfBJlffiffl«W*<0 
0 0 nmtiSipratLfc, 

[0087] 3&(nftmtmmffifcm*ti>\c#yi)~- 

8 {ijSS 5 5 0 nm<Dffi&H^wSi§3t(->Pf 
LT1 3 0nmHl 4 0 n mlifrJ^^fcfitlMSrS 
*», 9 t 1 1 liP«ro*|^LT2 6 

5nm*>b2 7 5 n mfcllWSftfctitfMSSrtto. fift 

[0088] JiGffi&*^l£BOK*WH:%;lfe&£ 1 « 

-c% i o o%i^mmmm 1 iri^«-c-s?5 0 si±<d x ? 

fc, ^$ixfclfeJfe^2(^fgf B m^B<^ffl;ffSW^ 
#ttfi, B^ffico^S$9 5% v 3^ Hifc2 5tf> 

[0 0 8 9] JbfE?>J;5<-, iJttt^Sfc, 
30fe»ffi 2 <D J; 5 3 ttO&ftgttflttrCRAftfrf&S 

[0 0 9 0] <*J£^ffi3>^i6^ffi3 t Lt> ±TO 

Stewgeitjtoa^-fSjco^-rfts^ i 5 osjc^s «t 

51fy^l3rffl/\ ffisl^coy * — 7*">a^/i5 9 4 
Onmfi)^ 13 5nmi 2 7 0nmO3tffi:tgii 

[00 9 1] i&Mit U-CJi, Wm^^frteasjlcD^T- 
■4 y 9 fSaB"C?fc 5 Z L I 4850 (An:0. 2 0 8, 

0. 8*£mMp|gU ±Jl-W-4. 5 jumCDjfoHJf £ LT 
fc£f$Lfc 0 ^alScoy ^— ^— ->a ^An d{i 1 0 0 0 

[0 0 9 2] ±IEWf$el*^Saw±St£±{C x m 9 M 

^i~<fc 9 mmmm 2 tc^ l/c 2 ts:co7t^ffitsiiw« 
film 1 ,7 St If flifelff Jf*t Iflfr rr rrffiiTrr 
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[0094] <mmmm 4 >mmmm 4 ti^x. t^t- 
[0095] mg>m^mu 1 8 m ©is 5 tmm 

lir^xw^^t LTTFTl^l 9 *s«-BSf {-J^fife 
10 £HJfmi&ftg(2 0jW&j£$i'U TFTi^l9©Kl/ 

Y*-t\s*ftLxm%mz.mmz*iz><, i®^*^2i± 
[0096] gittvmmnm 2 1 «, ttiu 

LT^/B^-SrS,, £*M£B3lHt&2 1 (Dffi. 
20 T^S. w»*IK|Hi!!i»tt<D±-Ct>aittEl^«:*a**l, 

[0097] &t;: % z<7>xmjTmia\,^x&tb\cwmc 

e 2 2 itf/J^iB 2 3 Sr-tn^ix#»!Jj* 7C?§ 
®2 2*5,fctf/H&g2 3tej£9Si&@Dl, D2»R^O 

fiKLTto Dl, D2{4 X ^rix-€ f iX^Jx.«5 /imi 3 urn 
30 fdlS^^ixTV^So m?3WPflPiD3tt'>^< k 

[0 0 9 8] ffiE^jG2 2. 2 3Sr«SU rjlb^fi 
2 2, 2 3<DFflW5pfflgB£ilfc.5-<<, |B]«<75^7ttt« 

JiB*m-e¥flMkit 2 4 Lfc. ^pwbiK 2 4 (otm 

«, ^€2 2, 2 3©»l«:SlfC. »6*>ftftffi*tK 
[0 0 9 9] K±©J:9'!e«fitSr»o*:TFT* : F-aS 

2 5jc<tt) > mnmm&RtfiWL*m%\.xwt&m<oi5L< 
iir mm a^iMmmm i ihthhh > inm umiB 



[0 0 9 3] *|(SlfeJgtBKI»6i". Ml©^-f- 
->3VAnd*5 500 nmi4^P> 1 2 0 0 nm, IT^S 



FTi^l 9^*^ig«)fflgHi» (^H*) ^<^fci6lc 
[0 10 0] -*r, S(fl5TFT^S«2 5 t t t>lcffl 
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*/i*TOPSi5^tt#SLn<c# 5 st ^^-ews^3t<7) fen 

£l»iL1-5^ y !/ 2 7 £iaL-Cl^5„ 7* 

iaRfflit^^o-Cioi), 7*7 -y V D * 2 7 (c «fc 

tt^'^vh y 2 7asR*t*«r££"C«»ttfc 
tiOilay H7* h^a^»jg-c**>5-e*)5r t(± 

[oioi] z.(r)^=7— ? j ^9 ±.\z, mmmM6ti, 

TITO (Indium TinOxide) 
^yyyWotMU 1 4 0 nmff<DBIfSI<ZV^ — 
^Sr*-r5W*»B2 10*tiaj*«8S:3Kj«U £<b(- 
ElSlK 2 fcJBj* U *9-7^/U^S«2 6 i: b7t 0 ft 

A*t**«aw«« 6 cossff <dt wgnk-zmam 1 i-pjjf 

1-5 r t ft < *f±, 3t*ffitilS*l«« 8 £ 9 t 

fl53ttRl 0(Cj;oT®lR^n-5fcto, RfttlSKttJfcWfc 

[0 10 2] A7-7^W2 7lt iHJfefe^iJ 

9 oo/otf^-g-fc, #7 — 7 4 tvvmWLl 8<£>®i®s£«Y 
fittt?5 0%T'foofc„ 
[0 10 3] r(D«fc 5J=UW»SixfcTFT3R^i;«2 5 

EABIfcElftlMfSSrltU iSii)¥ftj$ffl7 , 7^f-fy 
YfcSiirTttJkU «*aAffl«iB-fe/wSrI|HI8L*:. tL 

t, km i iuz. mm^jj&A £ i6Sft-e*>«»*tt«- 

[0 10 4] JfcJd, Kft**ifilt©*ttlcoV^-C»ifi-f 

<05C*^cO(6]tT-, _h^{i5rl 2^75-{4i: LTIE^i- 

5„ atrffi*?— /p?s«2 8wffissi iKWffldir. 
tt*i«*8fc9 3S*aa!»te)ix % *&k:*<d±k:hu ff%« 

1 0#Efi$*vC^5. !2 9lC7jH-«fc5l-, 

2tt©**ffi*BS*t«« 13tl4t, 1 2'SriB 

[0 10 5] 7>7~- 7-f/U?SS2 8 _k<7)E|£]fl|fUOEfr 
^a*-{4 1 6 f±£|firo 3 ^TffelcftS <fc 9 t-fPK L-CV^ 
5, ^Jf fi&a%jgA^(C4. 0~5. OiimWiSl: 
ft5«t 5SHS$ttfcfSSSSrfflv\ MliAn«50. 0 
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fit* t>o„ $Pj(- % ^^/-^/noJlEt-iefliffllHlSS 

[0106] **tfe^^cosWS?Kf B *^fi-ei±, R 
WttIStS2 ljWK*Sroifi<fcE«S;h/C^$© 

5£ii3 0%, 3yh?^Mil5S;5lEU^5„ & 
[0 10 7] «W«<0*7— 7^^«r«fflL*: 

20 hlT, *7—7J^?2S<n&fti%Mm%W£oz.b<o 
[0 10 8] *fc, =&W^I-fniP^HSmJE>45, Rffttffil 

<oflIllfe»«)*a^tlB!H»i*»ofc. %K«>KA 
[0 10 9] «±<DJ; #RfP**-5Tt6T*, »J®* 

[oiioi *mmwmx'te. nmb?*?** (tf 

I M (M etal Insulator Metal) 

T, ->y => yTFT, |g|i/!/3yTFT©K 
[Olll] ifc, HI6»ffll3roj:5l-«*«>y 

»g.-C? t h y 7 ^ ^ W»3»s^r«-e*>o*:. C <n J; 

5 lc**6*»*Dfli!!i±t?fcSiaElftlttHtA#-e*> 0 > 9 
ir>^UTt«&-4EiaittS:flfc»U-CV^5o DflO 
S«<Ri|T*ttiRf{w7 f V^*0 ! SSrLft< tt, S^ftEfS] 

[0 112] <^Jfe^ffi5>*JS^ffi5 t U-C, Hf*9(- 

*ilJio«»a^oA#/j:*teSri6l»tfct><oSr*i-. m 
50 IB»ffl[4W«**^SS«KioV^-CfP|[|LfcCfli!bJK«Sr» 



(12) 
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C0^{£{CJ;oTS^-5 <fc 0 C^SLt. m±.a. 013 

[0 113] -tLT, ZCDWthKttfccOfrff) 
01 4<D<fc 9 >^3t^SiJ^iagT% oJtl, 0 
° ffiiWfte^ibAJWSlir, SWSEWfe^ffitci^^^ 

[01 14] ^O^m, 015 J; ? *S*tWtt*J 

*U 9J^{^LTtiE*M£ffil£ffliJr*l. 53»^y 
WJfelSHU 1 0 0%^MgOW^2it£t5:« (ffimSfe 
*> 0 v ft IS 2 tt&lftgtt 4 

[oils] 01 3 

JWoft v x ro.^-fi: t ¥-%3fflM<r>M\, * y w^Jcbj^o^ 
[0 116] Eifeifea^ffii:, <Ift«:fcJ;Wt^£tBM 

ffiRxaa^ttssatjgjs 3_t tamkz.im u/c 0 * u-c, 

W\ 1 2 B*2rfflr i 6 «F*ffi*» feflBW^A** Lfc»£-C 
fcofc. 3 fete, JESiJ6r<fcj&»e>lR9!U «*»*fik*»fe<o 

*«is43v>-ct, ramie i 2 6«F*fii:t?wie 

[0 117] fcjs, *^^W^ H B B*^SI«W±fcS^ffl 
8R«EK*>*>-a:T**lt»l*-CfflV^fc«*ttiai£!i»tt«>* 

[oi is] <mmwm6 >mffimms t lt> *«9] 
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[0 119] *y^'<:M'«rfflV*fcSSl««|j*0l| <£t 
T\ «|£01J6 1 ir^-T) t LT, 0 1 6 {r^-t"»rffi«i^ 
Sr*-*-5 * y 3-'<*fr 3 3 &nmBm 3 <a jftA**%iieK 

[0 12 0] ^yf^;^ffl^fcl2?)M 
T, «^9»J6 2 tmt) t LT\ 016 (-^-rWffiflJit 
Sr*-t"5 * y ^•/^/i' 3 3 ©"TftSffi 2 7 ±{i5t^{i*B 

-r. 

[0121] tt£J|4>£ftJ:ff£tiu ft^ftfi 

HMflHRWEfil*, 0 9<Cf2«L;fc<fc 5tiE«U * y 

Kffco - t \c J; o rjf ffi^^KitS!) j|:£f#£:-»i:5 ^ 
s> ©if ffi^ 4 met? S> fcv -> ± 

20 [0122] ? y ?v**A44, ift&tflj 6 1 <t«J&0«J 6 2 

r©EMftli, ifffifi:B^WfflSBj«ffi2 9i3 0« 

[0 12 3] — * % ffifi)c^j6 2-Ctt, *©S*t*fiK^tt 

30 B^tBfflS^mS3 1 i: 3 2|^&$£ixfc£|S£fc: < fc.5t> 
©fc«^$H-r> $b«cJfJE^e^g*-lhffl^^3 
y *f-'<*^3i.WmWL 3 0, *3 J: U«^S**^fi©*« 4 

[0 12 4] 0*LT^i^^/^^^^ *^0ij6 2 

© 9 y 3-'<*/U(D -zfMSm 2 9 Sr^BS 5t^f4i=BM* 

[0125] &±m^tcmmBmx'te%mzttmffimm 



^B) *ffl^fc»-&«H*»ttKov*TKW-*-S. 01 

6 ^ y tv 3 3 ©«fife«[l&0 &7jk-r<, 9 -y 

>V 3 3 fi WKSffi 2 9 *s i t/3E«f*« 3 0 1 1 f-^Biff 

if EE{iB^(±Sffl@0J«^T-*> 5c 



[0 12 6] 

50 co^*t)^^H^SB^SK<7)^H B B@ftiJic^:Bi-s r i: *s 
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[0127] *»mci«M«twaE*<xfc*7- 

So 

tm i ] %mwm i <ostt9ttA&^siK0tti§»rifiia 

[ei 2 ] *jfe^«8 1 (om^mm^m^mm.(Dm^ t % 

[S3] *tt»»2(03t^tt«SS*Mt*«:3tkfflv^fcR 

[a 4 ] %mwm 2 <Dfcttwm£km^mm<r>myttii 1 3 

[B5] fPffiMft (FOM) l£<fc5, mJE2. 5VK8 

[He] mmmw. (fom) kj:*, «E3. ovt* 

y is a is by 4 * h£05|HflMI|-C*fc5. 

[H7].fHGMft (FOM) la^i, *J£3. 5VIC33 

[IH8] nmVfflL (FOM) Cii, mj£4. OVICfc 

[HI 9] *^SttffiaE«flMR*2tfcfflv^l*©fil3t«2:3fe 

[bio] mmmm 1 1 njfc^fi 2 oK*t£!%ift**%£ 

Bll] IglB&ffi 1 i: ^JS^flS 2 OKAtSlft A«3%& 
[Ell 2] USS^ffiUeDT^x^:^ h y **$r*l^£- 

[ens] mmmm 5 roj*;#ttiioiaR*t*<o*i6**t- 
[in] mmmrn 5 »»#ttMiaRara0>*0>R*M* 

[1115] 3SEJ|[JI5«83fc**ttlHIiaS*HRSrfflV^*lll 
»I8 5 WK#«<^roR#t#tt£Ratft3ilJK t RBHftft 
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[121 6] *Jfi^ffi6(75^3'^^;i'-ft:MfS^^^ 
[Ull 7] *M0K(i6«>^y^-A«+yu— fl^P«tftS*iS 

6 1 nmmwimmx'hz* 
[hi 8] sii^tt6ro*y^/<*/uH*s!«A*flM6 

10 [»»©»«] 
1 y&HiS 
2, 3 saeifiM 

4 S2«S« - 

5 IS 1 <£>g& 

6 ft& 
7 

8 SfU OX^tt&ttffiK - 

9 '&2 0£^fe£ttflM£ - 
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